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INTRODUCTION 
One criticism of the literature on Education is that it 
is mainly theoretical and sometimes difficult of actual ap¬ 
plication. This is necessarily so in most phases of educa¬ 
tional method, since almost any situation that arises in the 
school room is different In some respects from any similar 
situation. Differences in teacher personality, pupils, school 
regulations and traditions, administrative procedures, types 
of communities, and even time of day and year are factors 
which make up a countless number of combinations of situations, 
too great to be covered In any treatment of discipline or teach¬ 
ing method. 
There is one department of the literature, however, in 
which the criticism may be justified, and that is in the writ¬ 
ings relating to school marks. Hundreds of volumes have been 
written on the subjects of tests and measurement and statis¬ 
tics, and in only a very few are found any concrete suggestions 
concerning that phase of educational measurement which, to 
the great majority of teachers is the only one in which they 
are interested, namely, the marking of pupils at the end of 
the year or marking term. 
The reader of Educational literature will find arguments 
against the giving of any marks at all; among the great majori¬ 
ty who favor the assigning of marks he will find many differences 
of opinion as to which system of marking Is the best to use. 
Some favor the traditional percentage system, some percentiles; 
others would give but two marks: satisfactory and unsatis¬ 
factory, or passing and failing. One of the most popular sys¬ 
tems in use in the United States today is that of marking with 
the letter grades A, B, C, D, and E (or ?). 
Whether this is the best system or not is debatable. Our 
present concern is to discover the best means of applying this 
system in places where it is used. 
With the exception of those teachers to whom a certain 
letter grade means a certain percentage mark, most teachers 
who use this system claim that they mark on the "normal curve," 
but the meaning of marking on the normal curve is, in most 
cases, vague. It seems to mean that they give more Cfs than 
any other mark and fewer Afs and Efs. In some cases they ac¬ 
tually adhere rigidly to giving a certain percentage of A*s, 
B*s, etc. That these methods are, in many cases, very unfair 
can be shown by the use of standard tests having well-established 
norms. These methods are satisfactory only when the graph of 
class achievement closely approximates the mathematical curve 
of normal probability, and instances of this are the exception 
and not the rule. 
Symonds suggests a system which, except for an "absolute" 
system, he holds to be the best method of assigning letter 
grades. It is based on the standard deviation and is consistent 
with approved statistical procedures, which should be true of 
any marking system. 
There are other qualities, however, which any good marking 
system should have: (1) It should be easy for the teacher to 
understand and use. (2) It should be easily explainable to 
parents who are interested. (3) It should be easily explain¬ 
able to senior high school pupils, all of whom are interested 
in how their marks are arrived at, and (4) It should be ap¬ 
plicable in cases where ability grouping is used. 
A great many teachers dread the day or two after the 
issuing of report cards which they spend in defending their 
marks against attacks by individual pupils. This paper is a 
treatment of a system of marking used by two high school teach¬ 
ers for four years, of five marking terms each. Out of a total 
of over 6,000 marks issued, there has been but one complaint, 
and that from a chronic complainer. 
This system is based on a measure something like the semi- 
interquartile range, instead of the standard deviation. While 
this may not seem to be as exact a measure as the other, it must 
be kept in mind that the measure cannot be perfect anyway. 
The carpenter uses a rule instead of a micrometer because 
it is exact enough for his purposes and much speedier and easier 
to use. Moreover, it can be shown that there are instances where 
the use of the standard deviation in determining marks gives 
results which are inconsistent with the idea on which it is 
based. 
The subjective notion of the meaning of the five letter 
grades varies greatly in different places but might be summarized 
about as follows: a C represents the achievement of that group 
in the class which is exceeded by about as many as it exceeds. 
It may include from 35 to 60 per cent of a normal class. An A 
is the mark of the 3 to 12 per cent of the pupils at the head 
of the class, while an E represents the corresponding position 
at the foot of the class. With this general notion as a back¬ 
ground, the marks should be determined by the variation of any 
pupils score from the middle of the class as compared with the 
variations of the other members of the class. 
An attempt will be made to show that the system to be 
treated is statistically sound, easy to use, and adaptable to 
difficult marking situations, in other words, that it has the 
characteristics of reliability, simplicity, and flexibility. 
I. THE "SIGMA" METHOD OP DETERMINING MARKS 
The method of marking suggested by Percival Symonds,l in¬ 
volving the use of the standard deviation, is consistent with 
approved statistical practice. Individual marks are determined 
by the pupilTs variation from the central measure of the group, 
(In this case the mean) and the amount of variation is measured 
relative to the variation of the other members of the group from 
the mean. The yardstick of variation is the standard deviation. 
To apply this method to a group of scores, the standard 
deviation is found. In this process, the mean is also located. 
The total range is then divided as follows: (1) pupils whose 
scores are greater than the sum of the mean and one and one- 
half times the standard deviation (or sigma) receive the grade 
of A; (2) those whose scores are below the A group, but greater 
than the sum of the mean and one-half sigma are marked B; 
(3) scores within a range of one-half sigma above, and one-half 
sigma below the mean are Crs; (4) a D represents the mark of 
those whose scores are below the G group but less than one and 
one-half sigma below the mean; (5) the rest of the marks are ETs. 
An example will make the method clear. In Table 7 is a 
group of scores whose mean Is 400. Sigma is found to be 58.90. 
1. Symonds, P. M.: "Measurement in Secondary Education," 
New York: Macmillan Go., 1927. pp. 500-501, 513-519. 
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One and one-half sigma is, therefore, 88.35 and one-half sigma 
is 29.45. The mean, 400, is added to 88.35, giving 488.35 as 
the upper limit of the B group. The two highest scores, 504 
and 524, are then marked A. When 400 is added to 29.45 we get 
429.45 as the lower limit of the B group, so the scores from 
430 to 484 inclusive are marked B. The same 29.45 subtracted 
from the mean gives 370.55 as the lower limit of the C group, 
so the C*s include the scores from 375 to 425, inclusive. The 
mean less 88.35 leaves 311.65 as the smallest D, making D the 
mark of those whose scores include 316-370. The two lowest 
scores, 296 and 276 get E as their mark. 
There are several objections to this system, as there must 
be to any marking system. The most serious objection is that 
it requires the finding of the standard deviation. This ordi¬ 
narily requires from 30 to 60 minutes for a group of scores 
from an average-sized class, if the teacher happens to know how 
to compute it. 
The average teacher, however, learns the method only if a 
course of statistics is required for a degree in education, then 
promptly forgets all about it. 
Another objection is that it produces obviously undesirable 
results in distributions which are very much skewed in either 
direction. This is explained more fully in Topic IV. 
II. DERIVATION OP THE FORMULAS 
Ordinarily, the standard deviation is used as a measure 
of variability when the measure of central tendency is the mean 
while the semi-interquartile range is used with the median as 
the central tendency. In the mathematical normal curve the 
mean and median are the same point and may be used interchange¬ 
ably. In the following discussion, therefore, let M represent 
either the mean or median. Also, while the semi-interquartile 
range is one-half the difference of the quartiles, in a true 
normal curve this is equal to the distance from the median (or 
mean) to either quartil© point. There is, moreover, in such a 
curve a definite relation between distances along the range 
measured in sigma and PE units. One such relation is: 
PE = .6745 sigma 
By adding M to both sides of the equation we get: 
»• 
PE M —.6745 sigma +- M 
By definition the third quartile point is reached by adding one 
PE to the mean, so we may substitute: 
= .6745 sigma + M 
Multiplying both sides by 2.22, (1.5 times reciprocal of .6745) 
2.22 Q3 = 1.5 sigma -J- 2.22 M 
Subtracting 1.22 M from both sides we get: 
2.22 Qs — 1.22 M =1.5 sigma -f- M 
-4 
The right-hand side of the equation will now be recognized as 
the upper limit of the B marks according to the Symonds system 
of marking, so in a normal distribution of marks the same re¬ 
sult would be arrived at using the upper quartile and the 
median, and in a distribution varying from the normal the re¬ 
sults would be close enough for all practical purposes. To 
most teachers, multiplication involving decimals is distaste¬ 
ful; what would be the result of changing the coefficients of 
Q3 and M to the nearest whole numbers, two and one? Beginning 
with the equation: 
Highest B = 2 Qj - M 
Substitute Q3 = M -h PE: 
Highest B = 2(M + PE) — M =■ 2 PE +M 
We find in statistical tables that the part of a normal curve 
between the mean and a point 2 PE above the mean includes 41$ 
of the cases. If this were used as the upper limit of the B 
marks there would be 9$ Afs in the class. Since the upper 
half is 50$, we subtract 41$ from 50$ and get 9% Afs* 
Using 1.5 sigma above the mean gives 7$ A's but this is 
only an arbitrary figure, as can be seen from an inspection of 
almost any book on educational measurement. We find recom¬ 
mendations of from 4$-12$ quoted from different authorities. 
Russell1s2 “Classroom Scaler and Grader” uses three different 
percentage systems for normal curves with A groups of 4$, 7$, 
2. Russell, C.: “Classroom Scaler and Grader,” Boston: 
Ginn and Co., 1931. 
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r 
and. 10%. In actual practice the difference between 9% and 7% 
is very small as can be shown in the solution of the following 
equation, where x equals the number of pupils there must be in 
a class before the difference between using 1% and 9% will re¬ 
sult in exactly one more A mark: 
.09x - .07x = l 
• 02x = 1 
x = 50 
Such a difference (one pupil in fifty) is probably always less 
than the error in the original measures themselves. 
The formula for finding the lower limit of the B marks is 
derived in much the same way: 
(1) PE = .6745 sigma 
(2) PE 4 M - .6745 sigma 4 M 
(3) Q3 = .6745 sigma 4 M 
(4) 2.222 Q3 =1.5 sigma 4 2.22 M 
(5) 2.22 Q3 4.78M = .5 sigma 43 M 
(6) 2,22 Qs H-.78M = .5 sigma 4 M 
3 
(1) 4 M 
Sub. — PE 4M 
(3) x 2.22 
(4) + .78M 
(5) - 3 
This time the right-hand side of the equation is seen to be that 
used for the lower B limit in the standard deviation system of 
marking, and again the coefficients of Q3 and M contain decimals. 
Taken to the nearest whole number they again become simply two 
and one, or: 
Lowest B =. ^ 
If this equation Is changed to one containing the PE unit of 
measure, it will be possible to use the statistical tables to 
find the result in terms of percentage of the group. Substitut¬ 
ing Q3 = PE 4 M 
Lowest B = 2( PE 4-M) 4 M _ 2PE 43M 
—3^- --3- 
or: Lowest B =. M+2/3 PE 
The tables show that between the mean and a point 2/3 PE above 
the mean are included 17/ of the cases. This means that if 
the two suggested formulas are applied to set the limits of 
the 3 marks, 24/ of a normal group would receive a mark of B. 
It is interesting to note that while Russell makes an allowance 
for three different sized groups of A’s (4/, 7/, and 10/) in 
all three of his scales the B group is fixed at 24/, which is 
the same as the percentage included between .5 and 1.5 sigma. 
The lower limit of the D group is, as in all mathematical sys¬ 
tems, as far below the mean as the upper limit of the 3 group 
is above the mean. This result is achieved simply by substitut¬ 
ing for in the formula for Highest B: 
Lowest L = 2 — M 
In the same manner, since the upper limit of the D marks is 
the same distance from the mean as the lower limit of the 3 
group, the formulas for the two are the same except that 
is substituted for Q3: 
Highest D = 2 Q1 + M 
These formulas will give 9/ E*s and 24/o D»3 leaving 34/ C's. 
Following is a summary of the derived formulas; 
High B = 2 - M 
Low B — 2 -f- M 
3 
High D = 2 Q-j. + M 
-3-- 
Low D =• 2 — M 
-7- 
/ 
It can be seen that in these four formulas there are only three 
quantities used: 2 Q3, M, and 2 Qq, while the only mathematical 
processes involved are: the addition of two numbers, subtraction 
of two numbers, and division by three, all third grade arithme¬ 
tic processes. The resulting percentages are shown in the fol¬ 
lowing table (1) in comparison with those obtained by the sigma 
system, and the ‘'Classroom Scaler and Grader" (number 2) ; 
TABLE 1. PERCENTAGES PROM DIFFERENT SYSTEMS 
Mark Sigma 
Quartile 
Points Scaler 
A 7 9 10 
B 24 24 24 
C 38 34 32 
D 24 24 24 
E 7 9 10 
It is seen from the above table that the percentages ob¬ 
tained by the use of the quartile points fall between those 
of the other systems in the A, C, and E groups, while coincid¬ 
ing with them in the B and D group numbers. 
The application of this system to a group of marks is a 
process involving a few simple steps. Table 2 shows the marks 
of a hypothetical class of thirty students, the first step hav¬ 
ing been done, namely, arranging the marks in order. The sec¬ 
ond step is to locate the median which, by the simple process 
of counting down to the middle of the group is found to be 40. 
Next we locate Q3 by counting down one-fourth of the way, or 
the score of the middle member of the top half of the class, 
which is found to be 46. This number is doubled as 2 Q3 is used 
-8- 
in the formulas. Two Q3 is therefore 92. Qi, in this group 
the score 34, is counted from the bottom in the same manner, 
and doubled gives 68 for 2 Q^. Forty, 92, and 68 then are the 
only numbers used in the computations. Applying the formulas: 
High B = 92 - 40 = 52 
Low B = 92 4- 40 — 44 
3 
High D = 68 '+ 40 = 36 
3 
Low D = 68 — 40 — 28 
TABLE 2 
Pupil 
Number Score Mark 
1 66 A 
2 62 A 
3 58 A 
4 55 A 
5 52 B 
6 50 B 
7 48 B 
8 46 B 
9 44 B 
10 42 C 
11 41 C 
12 41 C 
13 40 C 
14 40 C 
15 40 c 
16 40 c 
17 40 0 
18 40 c 
19 39 0 
20 39 c 
21 38 G 
22 36 D 
23 34 D 
24 32 D 
25 30 D 
26 28 D 
27 25 E 
28 22 E 
29 18 E 
30 14 E 
Mark Range Number 
A 53 4 
B 44-52 5 
C 37-43 12 
D 28-36 5 
E -> 27 4 
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LOCATION OF THE QUARTILE POINTS 
The quartile points can, of course, be located by the usual 
methods prescribed in statistics texts. Probably the simplest 
method is to solve for R in the following formulas where R rep¬ 
resents rank from the bottom and N equals the number of pupils: 
Q3 R = 5N + 2 
M R - N 4- 1 
2 
% R = N 4- 2 
4 
There is no confusion except when fractional or missing 
ranks occur through tie scores. Since the average teacher sel¬ 
dom has a great number of people in the same subject, it is very 
simple to arrange the marks in rank order, nothing being gained 
by making a frequency distribution. in fact, no great error is 
introduced by omitting fractional ranks and simply counting 
from the bottom, letting each score represent a rank even when 
it is the same as the score next to it. Our M then might not 
be the true median. Actually it is the score of the middle 
member of the class, and while it may differ from the true me¬ 
dian, so do so-called ”true11 medians differ from each other 
depending on whether the author considers the score 37 to mean 
36,5-37.5 or 37.0-37.9. When there is no middle member, that 
is when the number of pupils is even, M may be taken as the av¬ 
erage of the two scores nearest the middle. In the same manner 
Q3may be taken as the score of the middle pupil of the top half 
of the group, and the corresponding score in the lower half. 
-10- 
If there is no middle member (half the group being an even num¬ 
ber) Q3 may be taken as the average of the two scores nearest 
the middle. Since it is 2 Q3 that is used in the formulas, it 
is an obvious waste of time to average two numbers and then 
multiply by two, 2 Q,~ being found directly by adding the scores 
of the two nearest the middle. Two Q3, then, is never frac¬ 
tional. Such is not the case with the median since it is not 
doubled in the formulas. The probability is that in one case 
out of four the score we use as M will be fractional. It never 
is when the number of scores is odd. If the number of scores 
is even and one of the middle scores is even and the other odd, 
our M v/ill be fractional. Suppose the two scores nearest the 
middle are 34 and 35. M would then be 34.5. This can be used 
in finding the lowest B and highest B, the result rounded off 
to the nearest whole number. In applying the other two for¬ 
mulas the fraction need not be used. Use 35 in finding the 
highest B and 34 in finding the lowest D, and the final result 
will be the same. 
Another question arises when the number of pupils is odd; 
What is to be considered the upper half of the class? Theoret¬ 
ically, the middle pupil is half in the upper part and half In 
the lower part. Practically, he must be placed in neither half 
or both. Which choice will involve the least statistical error 
and still keep our computations on the level of easy arithme¬ 
tic? This question is answered by the use of Tables 3 and 4. 
In Table 3, a group of 15 pupils is arranged in rank order, the 
pupil numbers representing rank from the bottom. Scores are 
unnecessary for this purpose. Solving for the rank of Q3, we 
get 11.75, so this quartile point is between the eleventh and 
twelfth pupils. While not exactly half-way between, for our 
practical purposes we may call 2 the sum of the scores of 
pupils number 11 and 12. This, with the corresponding result 
for would indicate that the middle pupil should be included 
in both halves of the class, since the quartile points fall 
just where they would if each half contained eight pupils. 
TABLE 3 
Pupil No 
15 
14 
13 
12 
11 
10 
9 
8 
7 
6 
Q3 
1 
3 
2 
1 
n R = 5ll§_±^ = 11.75 
° 4 
Ql R= ■1-5~ = 4.25 
TABLE 4 
$3 
Ql 
Pupil No 
17 
16 
15 
14 
13 
12 
11 
10 
9 
8 
7 
6 
5 
4 
3 
2 
1 
QS; 
Ql 
R = 3.17 + 2 =13.25 
R -r 17 + 2 _ 4.75 
Table 4 shows a group of 17 pupils arranged the same way. 
Solving for the rank of Q3 gives the result 13.25, making 2 Q3 
the sum of the scores of the 13and 14^ pupils, v/hile 2 Qq 
is the sum of the scores of the 4th and 5th pupils. This time 
the result is the same as if each half containeo. eight pupils. 
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indicating that the middle pupil should be included in neither 
half of the class. 
The answer to our question becomes then: if the middle 
pupil is needed to make both halves of the class even numbers, 
include him in both halves, if not, do not include him in ei¬ 
ther. There are no other possibilities. 
For finding the quartile points by these methods, all groups 
of pupils can be classified into the following divisions ac¬ 
cording as the number of pupils is: (1) a multiple of 4, (2) a 
multiple of 2 but not of 4, (3) one less than a multiple of 4, 
and (4) one greater than a multiple of 4. There are no other 
numbers. The location of the quartile points for all four 
cases is summarized below, in Table 5. 
TABLE 5 
1 2 3 4 
10 
8 9 9 
7 
5 „ 
8-Q3 
7 
6 
8 0 3 
6 
7 
S'M 5-M 4-M 
3 0 
ar^i 
i 
4 
3-Q-, 
2 
1 
4 
1 
i-% 
1 
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STEPS IN THE PROCESS 
The process of using the system will now be re-summarized 
into definite steps. Beginning with a set of test papers marked 
only with number of exercises correct or with a group of numeri¬ 
cal scores representing the achievement of the year or marking 
term the procedure is as follows: 
Step 1. Arrange the scores in rank order from highest to lowest. 
Step 2. Count down to the middle score if the number of scores 
Is odd, or take the average of the two scores nearest the middle 
if the total number is even. Call this score ,,MW. 
Step 5. Find 2 If the total number of scores is even divide 
the class into two equal parts. Find the middle score of the 
upper half in the same manner as the middle score of the whole 
class was found in Step 2. Double this score and call the re¬ 
sult ”2 . If the total number of scores is odd, divide this 
odd number by two and round off the result to the nearest even 
whole number. Call this number of pupils half the class and 
proceed as above. Sometimes this will include the middle pupil 
and sometimes not. (It has been noted that it is a waste of 
time to average two numbers and then multiply by two. Simply 
adding the two numbers gives the same result.) 
Step 4. Find 2 Q,1# This number is found in the same manner as 
2 Q, except that the lower half of the class is used instead 
of the upper half. Care must be taken, however, when the num¬ 
ber of pupils is odd and there are no true halves. The assumed 
lower half is to be counted up from the bottom and not where 
the assumed upper half left off. 
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Step 5. Find the highest B. Subtract M from 2 Q3. 
Step 6. Find the lowest B. Add M to 2 Q,~ and divide the sum by 
three. If the remainder is one-third, drop it; if it is two- 
thirds call the answer the next highest whole number. 
Step 7. Find the highest 3. Same as Step 6 except that 2 
is used instead of 2 
Step 8. Find the lowest D. Same as Step 5 except that 2 
is used instead of 2 
Step 9. Fill in the other marks. Add one to highest 3 for 
lowest A. Subtract one from lowest B for highest C. Add one 
to highest D for lowest C. Subtract one from lowest D for 
highest E. The five-point scale is now complete. 
III. CORRELATION OP RESULTS OBTAINED BY 
APPLICATION OP THE TOO METHODS 
A. To the mathematical probability curve 
It has been shown in the derivations of the formulas that 
when applied to a perfectly normal distribution of scores the 
yield of A’s, B»s, C*s, D’s, and E*s will be 9%, 24%, 34%, 24%, 
and 9% respectively, while the application of the sigma method 
gives corresponding grades of 7, 24, 38, 24, and 7 per cent. 
What would be the coefficient of correlation between the re¬ 
sults obtained by applying both methods to a normal group? 
Table 6 shows the resulting scatter in a group of 100 pupils. 
TABLE 6 
Quartile Points 
ED C B A 
S A 7 7 
i B 22 2 24 
g C 2 34 2 38 Coefficient of Correlation .97 
m D 2 22 24 
a E 7 7 
9 24 34 24 9 
A coefficient of .97 is almost perfect, but these results 
are based on a theoretical normal curve. Suppose a histogram 
Is constructed as follows: assume a group of scores having a 
range of about 3 sigma and with 10 pupils getting the mean 
score. The equation for the normal curve Is: 
15- 
-16- 
/ 
Y =ke-°*2 
or: log Y = log k — ex2 log e 
where Y represents the ordinates, or number of pupils getting 
a particular score, and x represents distances above and below 
the mean in score units. K and c are constants determining 
the shape of the particular curve. In this case where it is 
S 
assumed that 10 pupils get the mean score, k is equal to 10. 
To get a range of about 15 above and below the mean, the con¬ 
stant c is taken as .01. The other constant (e) is, of course, 
the natural logarithm base. Since the number of pupils at 
each score must be a whole number, the Y value for each value 
of x is rounded off to the nearest whole number. 
The coordinates will be as shown in table 7. 
TABLE 7 
X Y 
0 10 
1 10 
2 10 
3 9 
4 9 
5 8 
6 7 
7 6 
8 5 
9 4 
10 4 
11 3 
12 2 
13 2 
14 1 
15 1 
16 1 
17 1 
To get rid of the negative numbers, the base¬ 
line is shifted by adding 18 to each x value. 
Minus 17 becomes one; minus 5 becomes 13 etc. 
The resulting histogram is shown in Figure I. 
The computations are also shown for estab- 
lishing~ the mark limits by the use both of the 
standard deviation and the quartile points. 
These results are summarized below; the frac¬ 
tions in the latter being retained for com¬ 
parative purposes; 
L Jr . , 
Quartile 
Sigma Points 
Highest B 28.14 28,00 
Lowest B 21.38 21.33 
Highest D 14.62 14.67 
Lowest D 7.86 8.00 
It can be seen here that the greatest discrep¬ 
ancy is only .14 of a point. 
Some teachers use letter grades only at the end of a mark 
ing term, at that time summing up numerical marks and converting 
-17- 
them to letters. Table 8 shows what might be such a typical 
distribution, where the range is very large. It was made by 
graphing• 
log Y = log 4 — .00014 x2 log e 
The baseline was shifted 400 units and to make it resemble a 
typical class, in size, only every fifth pupil was included, 
making 31 pupils instead of 155. The results show that every 
pupil would receive the same mark regardless of which system 
was used. The coefficient of correlation Is, of course, 1.00. 
In other words there is perfect correlation. 
Sigma Method 
Sigma=6.76. Mean=18 
.5 Sigma = 3.38 
1.5 Sigma-10,14 
18 + 3.33 =• 21.38 
18 +10.14 = 28.14 
18 - 3.38 - 14.62 
18-10.14 =■ 7.86 
Quartlie Points Method 
2 Q3 =46 
Median =• 18 
2 Q-l — 26 
46 -18 
46 +18 
”3- 
26+18 
3 
= 28 
= 21.33 
=14.67 
26 —18 =■ 8 
FIGURE I 
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TABLE 8 
Score f d fd2 
524 1 124 15,376 
504 1 104 10,816 
484 1 84 7,056 
474 1 74 5,476 
464 1 64 4,096 .5 sigma = 29.45 
456 1 56 3,136 1.5 sigma = 88.35 
449 1 49 2,401 mean = 400 
443 1 43 1,849 
436 1 36 1,296 
430 1 30 900 High B = 400-1-88.35 = 488.35 
425 1 25 625 Low B = 400 + 29.45 = 429.45 
420 1 20 400 High D = 400-29.45 = 370.55 
415 1 15 225 Low D =400-88.35 =311.65 
410 1 10 100 
405 1 5 25 
400 1 0 0 
395 1 5 25 
390 1 10 100 2 Q, = 886 
385 1 15 225 M =400 
380 1 20 400 2 =714 
375 1 25 625 
370 1 30 '900 High B = 886 -400 = 486 
364 1 36 1;296 Low 3 = 1/3(886 -+400) =429 
357 1 43 1,849 High D = 1/3(714-t-400) =317 
351 1 49 2,401 Low D = 714 —400 = 314 
344 1 56 3,136 
336 1 64 4,096 Sigma Q, 
326 1 74 5,476 
316 1 84 7,056 A 2 2 
296 1 104 10,816 B 8 8 Number at each 
276 1 124 15,376 G 11 11 grade by both 
D 8 8 systems. 
31 0 107,554 E 2 2 
\lfd2 \ 1107 .554 
V N 1 31 ~ r =1.00 
3469. 48 - 58. 9 sigma 
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B. Actual Class Scores 
More Important than the results of the application of a 
marking system to a normal distribution of scores, are the re¬ 
sults obtained by its application to a set of real scores. The 
chances that even large groups of scores will closely follow the 
mathematical probability curve are slight; that groups of less 
than 100 pupils will do it is nearly impossible. In actual 
practice, then, it is groups of scores not closely following 
the curve that have to be marked. 
Table 9 shows the scores obtained by two sophomore Biology 
classes on the test "Summary of Animal Biologyn from Blaisdell’s 
"Instructional Tests in Biology."3 The divergence from the 
normal curve can be seen at a glance from the histogram. The 
standard deviation is computed at the left and Symonds1 method 
applied to distribute the letter grades. At the right, the 
same job is done with the quartile points and both results are 
placed at the bottom for comparison. (Tables 10 and 10A) 
Table 11 is a scatter diagram of the results, and the coeffi¬ 
cient of correlation is then computed and found to be .98. 
Table 12 shows scores obtained by a college class in Edu¬ 
cation. Diagram III shows a histogram of the results. The 
mean and standard deviation are computed and Symonds* method 
applied to give the results shown in Table 13. The results ob¬ 
tained by the quartile points method are shown in Table 14. 
3. Blaisdell, J. G.; "Instructional Tests in Biology," 
Yonkers-on-Hudson; Y/orld Book Co., 1929. 
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The two sets of results are shown in the scatter diagram. 
Table 15. The coefficient of correlation hasobeen computed and 
found to be .94 • 
TABLE 9 
Score f d fd fd2 
75—79 2 5 10 50 
70—74 1 4 4 16 
65—69 7 3 21 63 
60—64 8 2 16 32 
55—59 4 1 4 4 
50—54 6 0 0 0 
45—49 6 1 6 6 
40—44 13 2 26 52 
35—39 6 3 18 54 
30—34 1 4 4 16 
25—29 1 5 5 25 
55 4 318 
Sigma—L lV2 
V X5 = 
12.00 
Mean = 
52 1)- 51.93 
i sigma= 6.00 i — sigma =18. 
51.93 + 6.00 =57.93 
51.93 +18.00 =69.93 
51.93 ~ 6.00 =45.93 
51.93 -18.00 =33.93 
Scores 
78-75-71-69-69-68-67-66-65-65-64 
63-62-61-61-60-60-60-59-58-57-57 
54-54-52-51-51-51-49-49-49-49-45 
45-44-43-43-43-43-42-42-41-41-40 
40-40-40-38-38-38-37-36-35-33-29 
2 Q3 =s 122 Ms51 2 Q1 = 83 
122-51=71 83-51= 32 
122+ 51 
3 =58 
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TABLE 10 TABLE 10A 
Sigma Quartile Points 
No. No. 
Mark Range Pupils Mark Range Pupil 
A 69.93 —► 3 A 72 -> 2 
B 57.93-69.93 17 B 58-71 18 
C 45.93-57.93 12 0 46-57 12 
D 33.93-45.93 21 D 32-45 22 
E —* 33.93 2 E -v 31 1 
TABLE 11 TABLE 15 
E D C JB A Total E D C B A Total 
A 1 2 3 A 1 1 
B 17 17 B 4 3 7 
C 12 12 C 1 6 1 8 
D 21 21 D 2 2 
E 1 1 2 E 3 3 
Total i 22 12 18 2 55 Total 3 3 6 5 4 21 
Coefficient of Correlation .98 Coefficient of Correlation .94 
■ • - ^ r * 
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TABLE 12 
Score f d fd fd2 
38 1 14 14 196 
33 1 9 9 81 
32 1 8 8 64 
31 1 7 7 49 
28 1 4 16 64 
27 1 3 3 9 
26 2 2 4 8 
24 2 0 0 0 
23 2 1 2 2 
21 1 3 3 9 
19 1 5 5 25 
16 1 8 8 64 
13 1 11 11 121 
12 1 12 12 144 
9 JL 15 15 225 
21 5 1 ,061 
Sigma 
= \l 1061 / Jj)2-7.10 V 21 { 21/ 
Mean 24 5 = 24.24 
.5 Sigma = 3.55 
OCJiOCDrH^t-OCOtD 
HHrHCVJOIOJtOtOtQ 
2 Q3 = 56 M = 26 2 Qi = 40 
56 — 26 = 30 40-26 = 14 
1.5 Sigma = 10.65 
24.24 + 10.65 = 34.89 
24.24+ 3.55 = 27.79 
24.24— 3.55 =• 20.69 
24.24 — 10.65 = 13.59 
56 + 26 
3 27 
40 ~t~26 
3 
TABLE 13 TABLE 14 
Mark 
Sigma 
Range 
No. 
Pupils 
Quartile Points 
Mark Range No. Pupils 
A 34.89 1 
B 27.79-34.89 7 
C 20.69-27.79 8 
D 13.59-20.69 2 
E —► 13.59 3 
A 31 -> 4 
B 27-30 5 
C 23-26 6 
D 14-22 3 
E 13 3 
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C. Groups of Scores Which Vary Extremely from the Normal Curve 
While it has been shown with the samples of class scores 
treated that the Quartile Points System of Marking produces 
satisfactory results, a question naturally arises: how far from 
the normal curve can a group of scores vary and still be treated 
successfully by the system? One way to answer this question 
would be to search around until a set of scores was found which 
showed little resemblance to the normal curve and apply the 
procedure used in Sections A and B. A simpler way is to con¬ 
struct artificially, distributions so far from normal that we 
can be practically sure that any actual class samples will be 
found betv/een them and the normal curve. 
For the first extreme example. Table 16 shows a distribu¬ 
tion of scores where there is no curve at all. It represents 
results of a test taken by 33 pupils, with marks ranging from 
one to thirty-three in intervals of one. Every one of the 33 
marks is the modal mark (or there is no modal mark) and if a 
frequency polygon were attempted, the result would be a straight 
line. 
The score, 17, is both the mean and median. The standard 
deviation is found to be 9.49. Table 17 shows the results 
when the sigma system is applied. 
The upper quartile Is found between the scores 25 and 26; 
the lower quartile between 8 and 9, and the results of applying 
the quartile points method are shown in Table 18. 
Table 19 shows a comparison of the two sets of results in 
a scatter diagram, from which is computed the coefficient of 
25 
TABLE 16 
Scores f a fd fd2 
31-33 3 5 15 75 Sigma = 3 \/~2 =9.49 
28-30 3 4 12 48 V 33 
25-27 3 3 9 27 .5 Sigma — 4.75 
22-24 3 2 6 12 1.5 Sigma =14.24 
19-21 3 1 3 3 Mean = 17.00 
16-18 3 0 0 0 
13-15 3 1 3 3 17.00 -1- 4.75 = 21.75 
10-12 3 2 6 12 17.00 +14.24 = 31.24 
7- 9 3 3 9 27 17.00 - 4.75 = 12.25 
4- 6 3 4 12 48 17.00 —14.24 = 2.76 
1- 3 _3 5 15 75 
33 0 330 
2 0.3 = 51 TABLE 17 
Median = 17 
2Q1S 17 Mark Range No. 
51" 17 = 34 A 31.24 —» 2 
1/3(51 +■ 17) = 23 B 21.75-31.24 10 
1/3(17-1-17) = 11 0 12.25-21.75 9 
17-17 = 0 D 2.76-12.25 10 
E —^ 2.76 2 
TABLE 18 TABLE 19 
V 
Mark Range No. 
,N? 
E D C B A Tot. 
A 34 0 
* / „ _ 
A 2 2 
B 23-34 11 B 1 9 10 
C 12-22 11 C 9 9 
D 0-11 11 D 9 1 10 
E — 0 0 E __2_ 
— 
Total 11 11 11 33 
I •4. * . 
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correlation, in this case .95, In other words, even this great 
variation from normality has not brought any great divergence 
in the results obtained by the two systems. 
Perhaps the farthest it is possible to get from the normal 
curve is to take the curve and turn it upside down, The histo¬ 
gram shown in Pigure IV is simply made from the one in Figure I 
by turning it upside down and using as a new baseline the line 
eleven units away from the old one. 
In this case, 18 is both the mean and median. The stan¬ 
dard deviation is 12.22. 'fable 20 shows the results when the 
sigma system of marking is applied. The upper quartile is found 
to be 30 and the lower quartile 6. The resulting marks by the 
quartile points method are shown in Table 22. 
Prom Table 21 in which the two results are compared the 
coefficient of correlation (.97) is found, indicating almost 
perfect correlation. 
Table 23 shows a distribution with an extreme left skew. 
Beginning where we find the middle pupil, (score 7) there are 
more pupils in the 3 one-step intervals to the right than there 
are in the 6 one-step intervals to the left. The mean, 6.81, 
is smaller than the median, 7, as is natural when the skew is to 
the left. 
As in the previous examples the sigma results are found in 
Table 24; quartile points results, in Table 25; ana the correla¬ 
tion diagram. Table 26, shows the coefficient in this case to 
be only .92. At first glance, this conclusion might be reached; 
the first two ’’abnormal” curves, the straight line and the 
27- 
Mean = 18.00 
Sigma = 12.22 
.5 Sigma =• 6.11 
1.5 Sigma = 18.33 
18.00 +- 6.11 = 24.11 
18.00 +18.33 = 36.33 
18.00 - 6.11 » 11.89 
18.00 —18.33 - -.33 
TABLE 20 
Mark Range No. 
A 36.33 0 
B 24.11-36.33 91 
C 11.89-24.11 27 
D -.33-11.89 91 
E — -. 33 0 
TABLE 21 
E D C B A Tot. 
A 
B 5 86 91 
C 27 27 
D 86 5 91 
E 
Tot. 86 37 86 209 
2 — 60 
= 18 
2 qx = 42 
60 - 18) = 42 
1/3(60 + 18) = 26 
1/3(12 +- 18) = 10 
12 — 18 = -6 
35 
34 
33 
32 
31 
30 
29 
28 
27 
26 
25 
24 
23 
22 
21 
20 
19 
18 
17 
16 
15 
14 
13 
12 
11 
10 
9 
8 
7 
6 
5 
4 
3 
2 
1 
10 
10 
10 
10 
9 
9 
8 
7 
7 
6 
5 
4 
3 
2 
2 
1 
1 
1 
1 
1 
2 
2 
3 
4 
5 
6 
7 
7 
8 
9 
9 
10 
10 
10 
10 
© ^ 
o 
o 
to 
TABLE 22 
Mark Range No. 
A 43 0 
B 26-42 86 . 
C 11-25 37 
D 6-10 86 
E 7 0 
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TABLE 23 
Score f d fd fd.2 
Mean = 74 ZE - 6.81 
10 4 3 12 36 31 
9 5 2 10 20 n 
8 6 1 6 6 Sigma -\| 1§.Q. -1 zS, 1 t 2 * 2.24 
7 4 0 0 0 V 31 \ 31J f 
6 3 1 3 3 
.5 Sigma = 1.12 
5 3 2 6 12 1.5 Sigma - 3.36 
4 2 3 6 18 
3 2 4 8 32 6.81 +- 1.12 = 7.93 
2 1 5 5 25 • 6.81 + 3.36 - 10.17 
1 1 6 6 36 6.81 - 1.12 = 5.69 
— - 6.81 - 3.36 = 3.45 
31 6 188 
2 Q3 - 18 TABLE 24 
M = 7 
2 Q,^_ ~ 10 Mark Range No. 
18- 7 = 11 A 10.17 —> 0 
l/3 (18 -t- 7) = 8 B 7.93-10.17 15 
1/3(10+7) = 6 C 5.69- 7.93 7 
10-7 = 3 D 3.45- 5.69 5 
E 3.45 4 
TABLE 25 TABLE 26 
Mark Range No. D C 3 A Tot. 
A 12 -> 0 
<5 \ 
A 0 
B 8-11 15 B 15 15 
C 7-7 4 C 3 4 7 
D 3-6 10 D 5 5 
E -» 3 2 1 2 2 4 
Tot,. 2 10 4 15 31 
Coefficient of Correlation ,92 
29- 
inverted probability curve, while being far from normal, were, 
the same time, not skewed in either direction, therefore this 
system does not hold up so well when a skew is introduced. Ac¬ 
tually, the fault lies, net with the use of the quartile points 
but with the standard deviation. i‘his well be explained fully 
in the next topic. 
at 
IV. THE STANDARD DEVIATION AN INFERIOR YARDSTICK FOR THE 
DETERMINATION OF MARKS 
Except for "absolute1* marking systems, any method. If It 
has any system at all to It, is competitive. Whether or not 
competition is bad from the mental hygiene standpoint Is not 
the concern here. The fact remains that most marks are given 
on a competitive bases, the percentile system being the most 
pronounced example. Even where marks are given in percentages 
there is competition, though It is not apparent. Tests, how¬ 
ever, are devised so that not too many will get above 90 per 
cent; if they do, the tests are made still harder so there is 
competition to be among the top pupils. The same situation 
exists at the bottom. The alleged passing mark may be 60, but 
tests will be arranged so that this only fails the few at the 
bottom and there is competition to keep out of this group. 
One thing should be true in a fair competitive situation: 
an individualfs poor showing should penalize only himself; it 
may work to the advantage of some, but it should never work 
to the disadvantage of anyone but himself. 
Table 27 shows a hypothetical distribution of the marks of 
14 pupils. Since there is only one pupil in each interval, the 
f and d columns are omitted. With the mean, 18, and the standard 
deviation found to be 3.SI, letter grades are distributed as 
shown in the column headed sigma. From the quartile points 20, 
18, and 16, letter grades are given as in the column headed Q. 
-30- 
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TABLE 27 
Pupil Sc. fd fd2 Sigma Q 
1 25 7 49 A A Sigma=y 2M = 3.' 91 
2 24 6 36 A A 14 
3 22 4 16 B B .5 Sigma = 1. 96 
4 20 2 4 B B 1.5 Sigma * 5. 87 
5 19 1 1 C B 
6 19 1 1 C B Q* = 20 
7 18 0 0 c C M - 18 
8 18 0 0 c C On * 16 
9 17 -1 1 c D \L 
10 17 -1 1 c D 
11 16 -2 4 D D TABLE 28 
12 14 -4 16 D D 
13 
14 
12 
11 
-6 
£7 
36 
49 
E 
E 
E 
E 
Sigma a 
0 214 
Highest B 23.37 22 
Lowest B 19.96 19 
Highest D 16.04 17 
Mean =■ 18 Lowest D 12.13 14 
Pupil Sc. 
TABLE 
fd 
29 
fd2 Sigma Q 
1 25 8 64 A A Sigma 526 - 4, 33 
2 24 7 49 B A 14 
3 22 5 25 B B .5 Sigma =. 2. 42 
4 20 3 9 B B 1.5 Sigma = 7.: 25 
5 19 2 4 C B 
6 19 2 4 C B 20 
7 18 1 1 C C M3 = 18 
8 18 1 1 C C Qn = 12 
11 16 -1 1 C C 1 
12 14 -3 9 D D 
13 12 -5 25 D D TABLE 30 
14 11 -6 36 D D 
9 10 -7 49 D D Sigma a 10 10 zl 49 D D 
0 326 
Highest B 24.25 22 
Lowe s t B 19.42 19 
Highest D 14.58 -14 
Means 17 Lowest D 9.75 6 
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The point of interest here is not the difference in these 
results, but how these results might be affected by a poor show¬ 
ing on the part of some of the pupils. 
Suppose pupils number 9 and 10, had made a score of only 
10 on the test instead of 17. How would this change affect the 
/ 
other pupils in the class? Obviously, it should either have no 
effect, or it should work to their advantage. 
Table 29 shows how the distribution would look with those 
two changes made. The mean has dropped, naturally, now being 
17, and the standard deviation has increased to 4.83. (This 
is due to the fact that the marks which are different moved 
away from the mean. Had marks moved toward the mean the stan¬ 
dard deviation would have.been decreased.) The two upper quar- 
tiles remain constant since there was no change in the upper 
half of the class. The lower quartile drops from 16 to 12 as 
might be expected. 
Letter grades are derived by the two systems, as before, 
and the results shown under the columns headed sigma and Q. 
A comparison of the Q marks in the two tables shows the 
following changes: Pupil no. 11 has been raised from D to C, 
and pupils .no. 13 and 14 have been raised from S to D. No one 
has been lowered, even nos. 9 and 10 having not gone low enough 
to fail under the new standards. 
A comparison of the sigma marks in the two taoles shows 
these changes: the same three pupils have their marks raised 
one letter grade as were raised by the change when using the 
quartile points; pupils no. 9 and 10 have their marxs lowered. 
which is fair enough, but then consider the case of pupil no, 2. 
When there were seven score points between him and pupils no. 9 
and 10, he gets an A. If they drop to scores 14 points below 
him, however, he is penalized by having his mark changed from 
A to B, There Is no question about the unfairness of this, 
f 
Why did it happen this way? 
The change in the two marks dropped the mean one point and 
increased the S.D, by ,92 or less than the change in the mean. 
For the upper limit of the B marks, however, 1.5 sigma is used 
and the difference in the value of 1,5 sigma is 1.5 times .92, 
or 1.38, so while the mean is lowered to no. 2!s advantage, one 
and one-half sigma has been raised more than enough to take 
this advantage away. 
Another weird result would occur if the two top pupils 
were to have their marks lowered, each by seven points. The 
mean would be lowered to the 17 mark, but the standard deviation 
would be reduced to 2.88, and pupil no. 12, earning a D in the 
first instance would now be failing with a mark of E. 
The txvo cases have this in common: a poor showing by 
pupils in one half of the class, worked to the disadvantage of 
a pupil in the other half of the class. 
It may be claimed that these are exaggerated cases, but it 
is customary and approved mathematical procedure to exaggerate 
in order to reveal tendencies, and here the tendency is cer¬ 
tainly bad even if in practice it may not often lead to harmful 
or undesirable results. What conclusion can be drawn from the 
foregoing? 
(1) The standard deviation, while the best measure avail¬ 
able for variability of a group as a whole, and the comparison 
of changes in one or several groups, is not too reliable a 
measure for the distribution of letter grades. 
(2) Variability above the mean should be measured in com¬ 
parison only with the other variations above the mean, and the 
same system should be used below the mean. 
The quartile points method measures variation this way, the 
sigma method does not. It was stated in the last topic that 
the comparatively low correlation between results of the two 
methods applied to a skew curve was due to the fact that the 
standard deviation is not well adapted to such curves as a 
unit of measure for marking. This statement will how be proved. 
Table 31 represents a hypothetical distribution of scores 
on a test consisting of 62 simple additions and subtractions of 
signed numbers. The results are shown In histogram form by 
the dotted figure; a fairly normal distribution. Letter grades 
are computed by the two methods and the results summarized for 
both the quartile points and sigma results under the columns 
headed ’'Norm.'1 in Tables 35 and 36. 
Nov/ suppose that the test had consisted of 31 of the simple 
items and the last 31 involving literal factors. Each of the 
last 31 takes twice as much time to do as each of the first 31. 
Table 33 shows what the results would be, with each pupil doing 
the same quality of v/ork as before. Pupils no. 9 to IS have 
the same marks since they do not even roach the difficult items. 
Pupil no. S while able to finish item 32 in the first case 
-35 
TABLE 31 
No. Sc •_ fd fd£ 
1 51 20 400 
2 47 16 256 
3 43 12 144 
4 40 9 81 
5 37 6 36 
6 35 4 16 
7 33 2 4 
8 32 1 1 
9 31 0 0 
10 31 0 0 
11 30 -1 1 
12 29 -2 4 
13 27 -4 16 
14 25 -6 36 
15 22 -9 81 
16 19 -12 144 
17 15 -16 256 
18 11 -20 400 
♦ ♦ 
“H Iiinlniim i ill.. r 
Figure V 
TABLE ; 33 
No. Sc . fd fd2 
1 41 12 144 
2 39 10 100 
3 37 8 64 
4 35 6 36 
5 34 5 25 
6 33 4 16 
7 32 3 9 
8 31 2 4 
9 31 2 4 
10 31 2 4 
11 30 1 1 
12 29 0 0 
13 27 4 
14 25 -4 16 
15 22 -7 49 
16 19 -10 100 
17 15 -14 196 
18 11 -18 324 
1,876 TABLE 35 1,096 
Mean = 31 
Sigma 10.21 
.5 Sigma = 5.11 
1.5 Sigma - 15.32 
% 
M 
37 
31 
% = 25 
Quartile Points 
Norm. Skew 
A 2 2 
B 4 4 
0 6 6 
D 4 4 
E 2 2 
Mean = 29 
Sigma a 7.80 
.5 Sigma - 3.90 
1.5 Sigma =11.70 
Q3 = 34 
M = 31 
TABLE 32 TABLE 36 TABLE 34 
Sigma 
Sigma a Norm. Skew Sigma 3 
High B 46.32 43 A 2 1 High B 40.70 37 
Low B 36.11 35 B 3 5 Low B 32.90 33 
High D 25.89 27 C 8 7 High D 25.10 27 
Low D 15.68 19 D 3 3 Low D 17.30 19 
E 2 2 
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would not be able to do so In this case, so his mark would be 
31. Pupil no. 1 while able to do 20 simple items after finish¬ 
ing item 31, would be able to do only 10 of the difficult ones 
and would therefore have a score of 41 instead of 51. The other 
marks in the upper half are reduced accordingly. 
The heavy-lined histogram shows the result; a severely 
skewed curve, representing the same actual achievement as the 
dotted normal curve. The same achievement, deserves, of course, 
the same mark. 
The marks are computed by both methods and summarized as 
before, this time under the columns headed "Skew." It is ap¬ 
parent that the sigma method gives different letter grades for 
the same achievement, depending on whether the curve is normal 
or skewed. By the use of the quartile points, though, the 
results are exactly the same in either case. 
V. PRE-DETERMINTAION OP LETTER GRADE PERCENTAGES PROM 
MENTAL TEST SCORES 
School classes vary from normal distributions in two dif¬ 
ferent ways: (1) The average ability of the group is almost 
always either above or below the average ability of a very large 
number of pupils of the same school grade selected at random, 
and (2) the variability within the group itself, seldom follows 
the normal curve. 
In a junior class in high school, for instance, the av¬ 
erage ability of those electing Academic Physics is probably 
always higher than that of those electing Health. If, in each 
class, the pupils are marked on how their work compares with 
the average of the class, it is possible that a pupil might get 
a mark of D in Physics, while had he elected Health, the same 
amount of effort might have got him a B or A. 
Several schools have a system for taking care of this dif¬ 
ficulty. The whole junior class is given a mental ability test. 
In a school of any size, these results will arrange themselves 
in a fairly normal curve. On the office records each pupil is 
marked A# etc., on the basis of his mental test scores. A 
clerk then takes each class roll and makes a tally of the num¬ 
ber of A pupils ©tc. found in each junior class. The teacher 
is given a summary of the results. The Physics teacher may be 
told that his 4^1 period class should contain about 7 Afs, 10 
Bfs, 10 C's, 4 Dfs, and 2 E*s, while the Health teacher may find 
-37- 
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that his Health class meeting the same period will have ap¬ 
proximately 2 A*s, 5 B*s, 12 C*s, 8 D*s, and 4 E*s. It is al¬ 
ways stressed that these percentages (it is often given as 
10$ A*s, 13$ B*s, etc.) need not be adhered to too closely, but 
should only serve as guides. 
Much the same idea can be used if marking is done with 
the quartile points. In this case, however, it is simpler to 
apply. The whole junior class is given the mental ability test. 
Then, Instead of dividing the class into Afs, B*s, etc., it Is 
simply divided into four equal parts named I, II, III, and IV, 
from top to bottom. The upper quartile is at the dividing line 
of groups I and II; the median between II and III, and the 
lower quartile between III and IV. 
The clerk then takes each class roll and tallies the num¬ 
ber of I*s, IITs, Ill’s, and IV1 s enrolled. Suppose the Phys¬ 
ics class contained 15 I*s, 9 II*s, 6 111*3, and 3 IV*s. This 
is all the information the teacher needs. At the end of the 
marking term the numerical class marks are arranged in order. 
Now, instead of counting down half-way for the median, the 
median is taken as the average of the 24th and 25trl marks, since 
there are 15 plus 9, of 24 ITs and II*s. Two Q3 is taken as 
the sum of the 15 ^ and 16^"" marks and 2 as the sum of the 
30^ and 31s^ marks. 
Suppose when the roll of the Health class is checked off 
it is found to contain 4 I*s, 5 II*s, 11 Ill’s, and 13 IV*s. 
When these marks are arranged in rank order at the end of the 
marking period, 2 Q3 is taken as the sum of the 4^k and 5^h 
marks, M is the average of the 9til and 10fck marks, and 2 Q1 is 
the sum of the 20^ and 21s^ marks. 
Tables 37 and 38 show hypothetical numerical scores at the 
end of the first marking term in the two classes. Such a coin¬ 
cidence of scores is impossible, of course, but necessary for 
• / 
the purposes of this demonstration. 
If marks in each class were determined by individual vari¬ 
ations from the average of that particular class there would be 
the same number at each letter grade in both classes, a system 
which would be unfair to members of the Physics class where the 
competition is keener. It is, of course, realized that there 
is more to success in school subjects than mental ability. In¬ 
terest, effort, good work habits, etc., are important, but dif¬ 
ficult to measure; so mental ability seems to be the only usable 
factor. 
To return to the tables: in the Physics class, the 15th 
score being 104 and the 16th, 103; 2 is taken as their sum, 
or 207. The average of the 24^aand 25^a scores is 94, which 
is used as M, and the sum of the 30^ score (83) and the 31s^ 
score (82) is 165, which is used as 2 Q-. . The mark limits are 
then derived as shown. 
In the Health class the sum of the 4th and 5th scores (113 
and 115) gives 233 for 2 Q3. The average of the 9th score (111) 
and the 10th (109) is 110, to be used as M. Two Q1 is the sum 
of the 20^ and 21s’*: scores (100 and 98) or 198. 
A comparison of the summaries shows the Physics class to 
contain 6 more Afs, 7 more 3fs, 8 less D’s, and 5 less E’s than 
the Health class 
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TABLE 37 
Physics 
No. Sc. 
125 A 
120 A 
118 A 
118 A 
115 A 
114 A 
114 A 
112 B 
111 B 
109 B 
108 B 
107 B 
107 B 
105 B 
104 B 
103 B 
103 B 
103 B 
102 B 
100 B 
98 C 
96 C 
95 C 
94 C 
94 C 
92 C 
89 C 
88 C 
85 D 
83 D 
82 D 
82 D 
80 D 
2 — 207 
M 94 
2 % 165 
High B 113 
Low B 100 
High D 86 
Low D 71 
TABLE 39 
Summary 
Mark Ho. 
A 7 
B 13 
C 8 
D 5 
E 0 
2 Q, = 233 
M = 110 
2 = 198 
High B 123 
Low B 114 
High D 103 
Low D 88 
TABLE 40 
Summary 
Mark Ho. 
A 1 
B 6 
G 8 
D 13 
E 5 
TABLE 38 
Health 
Ho. Sc^ 
1 125 A 
2 120 B 
3 118 B 
4 118 B 
5 115 B 
6 114 B 
7 114 B 
8 112 C 
9 111 C 
10 109 C 
11 108 C 
12 107 C 
13 107 C 
14 105 C 
15 104 C 
16 103 D 
17 103 D 
18 103 D 
19 102 X> 
20 100 D 
21 98 D 
22 96 D 
23 95 D 
24 94 D 
25 94 D 
26 92 D 
27 89 D 
28 88 D 
29 85 E 
30 83 E 
31 82 E 
32 82 E 
33 80 E 
Pupils ranking 16 to 20 received a mark of B or two letter 
grades higher, in the Physics class, than those of correspond¬ 
ing rank in the Health class. 
A point in favor of this method, besides its fairness to 
pupils electing hard subjects is that it makes the job of as¬ 
signing letter grades easy for the teacher. There is extra of¬ 
fice work once a year, it is true, but because of this no teach¬ 
er has to be bothered with finding percentiles, quartiles, 
standard deviations, etc. r^he job consists only of counting 
down the numbers directed from the office, applying the third- 
grade additions, subtractions, and divisions, and the job is 
cone. 
VI. HOMOGENEOUS GROUPING 
One of the most difficult of all marking problems is that 
of marking when groups are arbitrarily divided according to a- 
bility. If there were three such groups it is almost a certain 
ty, that if mental ability tests were given as suggested, the 
upper quartile point would be found in the high group, the me¬ 
dian in the middle group, and the lower quartile point in the 
bottom group. In other words the high group would contain 
only I»s and II1s; the middle group only II»s and III!s; and 
the low group only IIITs and IV* s. The system suggested is In¬ 
applicable because only one quartile point would be found in 
each group. 
^here are several conflicting ideas about how these groups 
should be marked. Some would mark each against its own average 
This is decidedly unfair since the lower pupils in the high 
group, would receive lower marks than even the middle pupils 
of the lower group for work unquestionably superior. Others 
would give only A’s and Bfs in the upper group; BTs, Cfs, and 
Dfs, in the middle group; and only Dfs and E’s In the lower 
group. This would mean that should a person in the upper group 
lost interest, stop working, and turn in nothing but poor tests 
he would still be sure of at least a B. On the other hand, a 
pupil in the lower group might, through revived interest in 
school, improvement in home conditions, or the getting of long- 
needed eyeglasses, improve his work 100)o, but still be limited 
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to a D. As a matter of common practice, the pupils in such ex¬ 
treme cases are shifted; still, a fair marking system should be 
flexible enough to take care of the situations while they exist. 
A special case like this requires special treatment. For 
the solution, it is necessary to turn again to the normal curve. 
While it is admitted that the normal curve is never exactly 
duplicated in small groups, still it is the average of all class 
curves and the safest starting point for mathematical treatment 
of any curve. 
Suppose the highest of three homogeneous groups contains 
the 75^ percentile pupil of the whole class, but not the median. 
The question to be answered is: if there were enough pupils in 
the group to include the median, what would that score be when 
the numerical marks are arranged in rank order? 
Statistical tables show that in a normal distribution the 
range from the mean (or median) to the 75^ percentile (or Q^) 
is twice as long as that from Q3 to the 84.4 percentile. In a 
perfectly normal distribution, therefore, if only two test scores 
are known: that of the 84.4 percentile pupil and that of the 75 
percentile pupil, the exact median can be calculated by doubling 
the difference of the two known scores and subtracting the re¬ 
sult from the 75 percentile score. -’or example: if it is known 
that a given distribution is normal, and the 84.4 and 75 per¬ 
centile scores are 86 and 79 respectively, it is possible to com¬ 
pute the median from this information. The difference between 
the scores is 7. Twice this is 14. When 14 is subtracted from 
79, the result, 65, is the true median score. This situation 
-44- 
is true only, of course, if the curve is normal. In some dis¬ 
tributions, the median would be above 65; in others, it would 
be below 65. According to the mathematical lav/s of probability, 
however, the chances are much greater of its being 65 than any 
other number that might be assumed. 
i 
Since the naming of a median score when one does not exist 
must be a matter of chance, (except in a normal curve) the sen¬ 
sible procedure is to assume, as the median, the score whose 
probability of being correct is greatest, that is, the score 
twice as far below Q,3 as Qg is below the 84.4 percentile score. 
To simplify the procedure, let x equal the 84.4 percentile score: 
Q,—M = 2(x-Q3) = 2x - 2 Q3 
° — M = -3 Qs £ 2x 
M — 3 Q3 — 2x 
In the example above M = 3(79)—2(86) — 65 
The first step in homogeneous grouping is to arrange the 
whole class to be divided into rank order, whether the basis of 
division is to be mental test scores, achievement test scores, 
or teachers1 marks in the previous grade. It is a simple matter 
then, at the beginning, to compute the ranks of both the 84.4 
and the 75 percentile pupils. 
Tables 41, 42, and 43 show 94 test scores from Tiegs, 
"Syllabus in Educational Tests and Measurements and Statistics.”^ 
For our purposes, the 94 pupils are assumed to be one whole grade, 
divided into three groups according to ability, each group having 
4. Tiegs, E. W.: "Syllabus in Educational Tests and Meas¬ 
urements and Statistics,” Los Angeles: Southern California 
Book Depository, 1931. p. 24 
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TABLE 41 TABLE 42 TABLE 43 
High Middle Low 
No. ICO
 
1?
 
Io
 
!• Sc. No. Sc. 
1 48 32 23 64 15 
2 44 33 23 65 15 
3 42 34 22—63.2 file 66 14 
4 40 35 22 67 14 
5 38 36 22 68 14 
6 37 37 21 69 14 
7 36 38 21 70 13 
8 35 39 21 71 13-Q-, 
9 34 40 21 72 13 
10 33 41 20 73 12 
11 33 42 20 74 12 
12 32 43 20 75 12 
13 31 44 20 76 12 
14 31 45 19 77 11 
15 30-84.4 fdle 46 19 78 11 
16 
17 
29 
29 
47 
48 19 m 
79 
80 
11 
10-15.6 
18 28 49 18 81 10 % lie 
19 28 50 18 82 10 
20 27 51 18 83 9 
21 27 52 18 84 9 
22 27 53 18 85 8 
23 26 54 17 86 8 
24 26—Q, 55 17 87 7 
25 25 3 56 17 88 7 
26 25 57 17 89 6 
27 24 58 16 90 6 
28 24 59 16 91 5 
29 24 60 16 92 5 
30 23 61 16—36.8 foils 93 4 
31 23 62 15 94 2 
63 15 
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a different teacher, and each teacher expected to assign fair 
letter grades for his group without knowing the results of that 
test in the other groups. 
The teacher of the high division knows only that when the 
whole class was arranged in rank order at the beginning of the 
year, the 84.4 percentile pupil was the 15^ pupil from the top 
in his group, and the 75 percentile pupil (Q3) was the 24^ 
pupil from the top. To mark by the use of the qu&rtile points 
it is necessary to assume a median. On this particular test 
Pupil no. 15 had a score of 30, while pupil number 24 had a 
score of 26. Substituting in M = 3 Q3 - 2x: 
M = 3(26) - 2(30) = 18 
An inspection of Table 42 shows this to be in error by only one 
point, M actually being 19. 
Using 26 and 18 as the quartile points Q3 and M gives: 
Highest B - 52-18 =34 
Lowest B = 1/3(52 4*18) =23 
Had pupils no. 30 and 31 received scores any lower than they did, 
their mark would have been 09 regardless of the fact that they 
are members of the High Division. It is realized that in actual 
cases, there are generally pupils in the Middle Division whose 
scores on the same test exceed the lowest scores in the High 
Division. For simplicity, however, these three groups were 
divided according to the test scores taken from the book, in 
the lower part of a true normal distribution, the relation be¬ 
tween the scores of the 15.6, 25, and 50 percentile pupils is 
the same as that of the 84.4, 75, and 50 percentile scores in 
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the upper part. Letting Y equal the score of the 15.6 per¬ 
centile pupil, and the 25 percentile pupil, it may be as¬ 
sumed that M = 3 2Y. 
The teacher of the lower division knows that, in the be¬ 
ginning, the 25 percentile pupil of the whole class was the 8^k 
pupil from the top in his division, while the 15.6 percentile 
pupil was the 17t51 from the top. The scores of these pupils on 
this particular test were 13 and 10 respectively. Letting Q*j_ 
equal 13 and Y equal 10, he finds: 
M = 3(13) - 2(10) = 19. 
In this case, despite a distribution which is not normal, the 
true median has been computed. Using 13 and 19 as the quartile 
points gives: 
Highest D * 1/3(26+19) = 15 
Lowest D — 26—19 =7 
In the Middle Division, the job Is a little more complicated since, 
with only the original median present, it is necessary to com¬ 
pute for two quartile points, Q3 and Reference to the 
statistical tables shows that the 63.2 percentile score is half¬ 
way between the median score and the 75 percentile score, while 
the 36.8 percentile score has the same position between the me¬ 
dian and the 25 percentile. Letting s equal the 63.2 percentile 
score and t the 36.8 percentile score we find: 
Q3 - s * s -M t - Qi * M - t 
Q3 = 2s-M -Q!=-2t+M 
Ql = Sfc-M 
The teacher of the Middle Division knows that when the original 
division of classes was made, the 63.2 percentile pupil was 3rd 
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from the top of his division, the median in the middle, and the 
36.8 percentile was the 3rci from the bottom. The scores of these 
three pupils on this particular test were 22, 19, and 16 res¬ 
pectively. 
Letting 22 equal s, 19 equal M, and 16 equal t, the assumed 
quartile points Q3 and are found by substituting in the 
given equations: 
= 2(22) -19 = 25 
Q-L = 2(16) -19 - 13 
Here the true score (13) is found, but the assumed Q3 score 
(25) is in error by one point since the true score is seen 
to be 26. Using 25, 19, and 13 as the quartile points gives; 
Lowest B = 1/3(50+19) — 23 
Highest D =1/3(26+19) =15 
These letter-grade limits are identical with those found in the 
High and Low divisions. Such would not always be the case, 
however; the discrepancy would vary as the distribution varied 
from the normal curve. 
If all 94 pupils were now considered as one group, the ap¬ 
plication of the quartile points method would give the follow¬ 
ing results, using Q3 equals 26; M, 19; and Q-^, 13; 
Highest B - 52 -19 =33 
Lowest B = 1/3(52+19) =24 
Highest D * 1/3(26+19) =15 
Lowest D = 26 —19 — 7 
For comparison, the results obtained by treating the three di¬ 
visions separately are shown in Column 2, of Table 44; the re¬ 
sults of treating the 94 pupils as one group are shown in Col¬ 
umn 3. Column 1 represents the letter grade. 
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Any number of variations on this general idea is possible 
by the use of statistical tables. Other percentiles than those 
used here may be used, formulas derived, and the results will 
not vary greatly. 
TABLE 44 
1 2 3 
A 8 9 
B 25 20 
tf - - C 28 32 
D 27 27 
E 6 6 
The marking of homogeneous groups is seen to involve more 
than the simple arithmetic involving three numbers in the orig¬ 
inal formulas, but the marking of homogeneous groups is always 
a difficult problem compared with random groups. The point 
here is that while the process is more complicated than the 
simple quartile points method, the use of the quartile points 
idea need not be abandoned even in this situation. 
VII, THE EFFECT, ON COMPETITIVE MARKS, OF PUPILS’ LEAVING SCHOOL 
A high school boy received the mark of b in English for 
two marking terras and then an E for the third. His father asked 
for an explanation and he gave it. His work in English was no 
worse than it had been, but the two pupils who had previously 
been below him had left school, and now, since he was at the 
bottom of the class, he must get a failing mark. This, no doubt, 
was merely a quotation of the teacher’s explanation to him. 
The letter grade is supposed to tell something about the quality 
of the pupil’s work, and it is certainly not doing this if the 
letter can change while the quality of the work remains con¬ 
stant. This slavish adherence to the ’’percentage” notion of 
the normal curve held by so many teachers is especially hard 
on the pupils just barely passing, since it is universally true 
that in high schools, the largest percentage of pupils who leave 
school are those failing one or more subjects. 
Of course this situation would not be avoided by the ap¬ 
plication of the quartile points method as set forth in Tojpic 
II, so the following qualification is suggested to make the 
method fair: when a pupil leaves school, make a note in the 
mark book of his rank in the class the last time the marks were 
arranged in rank order. The next time marks are arranged in 
rank order put some symbol, for instance the pupil’s initials, 
in that particular rank, instead of a score. In this way, no 
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other pupils mark is affected by other leaving school, whether 
they be failures or A students. 
VIII. EXTRA CREDIT FOR EXTRA WORK IN A 
COMPETITIVE MARKING SYSTEM 
In certain high school subjects some teachers find it 
desirable to allow pupils to do work in the subject outside the 
prescribed assignments, for which they give extra credit. In 
some subjects this is no special problem. In mathematics, for 
example, we find a great many textbooks with A, B, and C assign¬ 
ments. Those who are able complete the 11 Au assignments, and 
by consistently doing so, earn themselves an A in the subject. 
Those unable to keep up with even the 11 Ctf assignments receive 
a D or E for the course. It can be readily seen, however, 
that since the A, B, and C assignments vary greatly in difficulty, 
those few with enough mathematical ability and effort to com¬ 
plete the “A” assignments would be the ones to receive A*s in 
the course even if the same assignments were given to all pupils 
each day. Those unable to complete the WC" assignments would 
still be the D*s or failures, regardless of the type of assign¬ 
ments given. 
The significant consideration here is that ability as well 
as willingness is a factor which determines,who does the extra 
assignments and who does only the minimum. 
Let us consider a situation where willingness to work is 
the only factor. Suppose in a certain English class, studying 
literature, there is a definite prescribed form for writing 
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book reports, simplified in such a way that any student who takes 
time to read a book and writes the required report does about 
as satisfactory a job as any other student In the class* The 
course of study requires that a certain number of these reports 
be submitted each month, or marking term. The teacher announces 
that any pupil who turns in an extra report will receive extra 
credit for so doing. The pupils who have been getting E*s in 
their class work decide to take advantage of this offer to im¬ 
prove their marks, so each one does an extra report and the 
credit is added to his marks for daily recitations, tests, etc., 
in which he Is weak, thereby raising his numerical mark. 
In the meantime, however, all the other pupils in the 
class have also decided to write the extra report for the extra 
credit, so that when the marks are added up, the pupils at the 
bottom of the class find themselves in the same relative posi¬ 
tion to the mean of the class and no better off as far as 
marks are concerned than if no opportunity for extra work had 
been given. Every member has, of course, added to his store of 
knowledge, but the consideration here is the effect on his mark. 
What has actually happened is that the teacher has enlarged the 
requirements of the course and there is nothing "extra" about 
the extra work after all. This is not ahhypothetical case, but 
one that has happened often. There is even a possibility that 
a pupil who has done A work in the stated requirements of the 
course, but no extra work, might find that a lew pupils, 
through extra credit for extra work, have passed him in numerical 
mark, and since the system is competitive he is pushed down from 
A to B. This is obviously unfair. 
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How can these undesirable results besavoided, and yet re¬ 
ward (in mark) be given to willing pupils in a competitive 
marking system, keeping the actual prescribed requirements of 
the course constant? The answer is simple; only marks having 
* 
to do with the actual requirements of the course are included 
in the pupils* numerical marks by which the norms for marking 
are obtained. After the norms are established, extra credit, 
where there is any due, is added to each individual*s mark and 
his letter grade determined by comparing his final numerical 
mark to the established norms. Some pupils will find their 
mark the same, but their position closer to the next higher 
grade; some may actually raise themselves one letter grade; but 
no one will be lowered in standing because of failure to do 
"extra” work. 
Table 45 shows a list of hypothetical numerical scores. 
Column I represents scores obtained by pupils in regular class 
work. In Column II, every third pupil in Column I has been 
arbitrarily given 20 points for extra work, all other scores 
remaining the same. Column III shows the letter grades given 
the pupils if there were no extra work, the scores 275, 252, 
and 229 being taken as Qg, M, and respectively. Column IV 
shows the letter grades given if the scores of Column II are 
used as the basis for marking. This time the quartile points 
would be 282, 258, and 236. A comparison of Columns III and IV 
shows that pupil no. 9 is the only one who has gained, moving 
from a C to a B. On the other hand, pupils no. 4, 8, 20, and 
22 have been dropped in grade, the latter two having been 
-55 
TABLE 45 
Pupil 
No. I II III IV V 
1 347 347 A A A TABLE 46 
2 330 330 A A A 
3 315 335 A A A Norms obtained by using scores In 
4 302 302 A B A Column I as a basis: 
5 292 292 B B B 
6 283 303 B B A A 299 —> 
7 275 275 B B B B 267-298 
8 268 268 B C B C 238-266 
9 262 282 C B B D 206-237 
10 258 258 C C C E —> 205 
11 255 255 c C C 
12 253 273 c C B 
13 252 252 c C C 
14 252 252 c C C 
15 251 271 c C B 
16 249 249 c c C TABLE 47 
17 246 246 c c c 
18 242 262 c c c Norms obtained by using scores in 
19 236 236 D D D Column II as a basis: 
20 229 229 D E D 
21 221 241 D D C A 307 —> 
22 212 212 D E D B 274-306 
23 202 202 E E E C 244-273 
24 189 209 E E D D 214-243 
25 174 174 E E E E 213 
26 157 157 E E E 
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failed as a result of someone else doing "extra” work. Column 
V shows the grades received by the pupils if the scores in 
Column I are used to establish the norms, and then each pupil*s 
letter grade determined by comparing his score in Column II 
with the norms obtained from Column I. A comparison of Col¬ 
umns III and V shows the following results: pupils no. 6, 9, 
12, 15, 21, and 24 have gained a grade while no one has been 
dropped. 
While this is an exaggerated case, it shows tendency, and 
proves that with this system of handling extra credit, any pu¬ 
pil’s decision to do extra work affects only himself and no one 
else in the class which is obviously as it should be if extra 
work is to be really extra. 
IX. MARKS APPLIED TO SCORES BY TEACHERS, COMPARED TO MARKS 
OBTAINED BY THE STATISTICAL SYSTEMS 
The preceding chapters have been concerned with the prob¬ 
lem of how teachers should mark. Mow the subject to be con¬ 
sidered is how teachers do mark, and how the marks they would 
give to a group of raw scores compare with marks given by the 
two statistical marking systems, involving the use of the stand¬ 
ard deviation and the quartile points. Table 48 shows a group 
of scores which if marked by the sigma method would result in 
no A*s. The scores were marked by the use of the quartile 
points and also produced no Afs. The scores were then given to 
several teachers who were asked to place letter grades opposite 
the scores. The results are shown in the columns numbers 1-6, 
representing six different teachers1 returns. The results in 
no. 2 were duplicated once, and two other teachers reported 
that they could not mark simply according to the number correct 
unless they knew how many items were on the test. 
The different results were arrived at in the following 
ways: 
No. 1 - Find good "breaks’1 between marks, keeping the num¬ 
ber of A1s, B»s, etc., "reasonable.” 
No. 2 - Give approsimately 10$ A’s, 20$ Bfs, 40$ Cfs, 20$ 
Dfs, and 10$ E*s. 
No. 3 - Give approximately 7$ Afs, 24$ B*s, 38$ C’s, 24$ 
D»s, and 7$ E»s. 
No. 4 - Just used "good judgment." 
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TABLE 48 
Teachers 
Score Sigma Q No. 1 No, 2 No. 5 No. 4 No, 
79 
78 
76 
72 
72 
70 
67 
64 
62 
60 
58 
57 
56 
55 
53 
50 
46 
40 
34 
31 
B B A 
B B A 
B B A 
B B B 
B B B 
B B B 
B B B 
C C C 
C C C 
C C C 
C C C 
c c c 
G C G 
C C C 
C D C 
D D C 
D D D 
D E D 
E E E 
E E E 
A 
A 
B 
B 
B 
B 
C 
C 
C 
c 
c 
c 
c 
c 
D 
D 
D 
D 
E 
E 
A 
B 
B 
B 
B 
B 
C 
C 
G 
C 
C 
C 
C 
C 
D 
D 
D 
E 
E 
E 
A 
A 
A 
B 
B 
B 
B 
C 
C 
c 
c 
c 
c 
c 
D 
D 
D 
E 
E 
E 
A 
A 
A 
B 
B 
B 
B 
B 
C 
c 
c 
c 
c 
c 
D 
D 
D 
E 
E 
E 
2 4 4 4 5 6 
No. 6 
5 
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NO, 5 - Divided the range into five approximately equal 
parts* 
No. 6 - Same system as No. 1, but with slightly different 
results. 
At the bottom of each column except the first two, are 
numbers which represent the number of pupils in each case whose 
marks are different than the mark of the same score by the sigma 
system. It may be noted that the quartile points system.gives 
two marks differently, while In every other case there are at 
least four differences. 
It is also interesting to note that of the twenty pupils, 
only eleven have the same letter mark In all eight columns; 
C seems to be the most constant of the marks. 
A definite need becomes apparent. Just as objective tests 
are considered necessary in order that the same quality of work 
will receive the sam?numerical score regardless of what teacher 
corrects the test, some standard system of applying letter 
grades is necessary (in those schools using letter grades) in 
order that the same numerical score will receive the same letter 
grade regardless of what teacher applies them. 
X. Til® STUDIES OF DIFFERENT MARKING SYSTEMS 
One of the chief characteristics of a good marking system 
is that it be easy to use, and not too time-consuming. For a 
comparison of the time required to apply different systems, a 
group of scores were given to several teachers, who were asked 
to mark them (1) by their own marking system, (2) by the use 
of the standard deviation, and (3) by the use of the quartile 
points. Out of ten teachers asked, only three remembered how 
to find the standard deviation. These three marked the common 
group of scores by the three methods and timed themselves on 
each job. The results are shown in Table 49. ^he fact that 
only three returns are given does not make the study inconclu¬ 
sive. In fact, the reason for there not being more returns 
(inability to compute standard deviation) serves to strengthen 
the contention that for the average teacher the standard devia¬ 
tion is not a suitable unit of measure for marking. Another 
point that needs mention is that the three teachers whose 
times are shown in Table 49 are good mathematicians. Teachers 
not mathematically inclined may consume closer to an hour in 
finding a standard deviation of a group of 30 scores. 
The times shown for teacher no, 2 are identical for ’’own 
method” and ’’quartile points” because that teacher uses the 
quartile points for marking. 
The table needs practically no comment, even the fastest 
sigma time being almost seven times as fast as the slowest time 
for the quartile points method. 
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TABLE 49 
Teacher Own Method 
3 min. 2 sec. 35 
2 min.50 sec. 27 
4 min • 46 
Sigma Quartil e Points 
min. 13 sec. 3 min. 17 sec. 
min. 6 sec. 2 min. 50 sec. 
min. 10 sec. 3 min. 51 sec. 
XI. CONCLUSION 
It was stated in the introduction that an attempt would be 
made to show that the system of marking by the use of the quar- 
tile points was statistically sound, easy to use, and adaptable 
to difficult marking situations. 
Its statistical soundness is demonstrated In the derivation 
of the formulas whose bases are the mathematical curve of normal 
probability and recognized statistical tables derived from that 
curve; also in the correlation between results obtained by this 
system and those obtained by the use of the standard deviation. 
That it is easy to use has been demonstrated in two ways: 
(1) the time studies show that it takes only a few minutes to 
apply, and (2) only arithmetic of third grade level is used In 
... 
applying the formulas. 
As for its adaptability to difficult marking situations, 
there is none more difficult than that presented by homogeneous 
grouping, and this Is easily taken care of as well as the less 
troublesome problems of skew curves, extra credit, and of pu¬ 
pils leaving school. 
What is perhaps the greatest value of a mathematical mark¬ 
ing system has not been previously mentioned. To many teachers 
the end of each marking term brings up the problem of how to 
mark this time; and each group of scores,the question of how to 
mark this class. When the teacher decides to adopt a mathe¬ 
matical system, it means that these questions are answered once 
and need never come up again. 
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As for the marks themselves, we cannot say they are better 
marks because that has no meaning, but they are good marks for 
the teacher because they are easy and quick to compute, good 
marks for the pupils because they are fair, and not the least 
of their adornment is the jewel of consistency. 
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